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Description 

This invention relates to indole derivatives which have anti-cancer activity. 

It is known from the European Journal of Cancer, 1975, 11, 599 — 607 that methyl [5-(thien-2-ylcar- 
bonyl)-1H-benzimidazol-2-yl]carbamate (nocodazole, oncodazole) has anti-cancer activity. A related 
compound, methyl (5-phenylthio-1H-benzimidazol-2-yl)carbamate (fenbendazole), is a veterinary 
anthelmintic (Belgian patent 793358). It has now been discovered that a certain 2-amino-3-cyano-5-sub- 
stituted indole derivative has anti-cancer activity. 

According to the invention there is provided an indole derivative of the formula I: — 



Ra-X 




CN 



NHRb 



in which X is an oxygen or sulphur atom, Ra is a phenyl radical which is optionally substituted by one or 
two groups selected from halogen atoms and 1 — 6C alkyl, 1 — 6C alkoxy and trifluoro methyl radicals and Rb 
is a hydrogen atom or a 2 — 6C alkoxycarbonyl radical. 

A particular value for the optional substituent on Ra is a fluorine, chlorine or bromine atom or a methyl, 
20 methoxy or trifluoromethyl radical. 

Ra is preferably an unsubstituted phenyl radical. 

A particular value for Rb is a hydrogen atom or a methoxycarbonyl or ethoxycarbonyl radical. 
Rb is preferably a hydrogen atom. 

The preferred compound of the invention is that of formula I in which X is a sulphur atom, Ra is an 
25 unsubstituted phenyl radical and Rb is a hydrogen atom, namely 2-amino-3-cyano-5-{phenylthio)indole. 

The indole derivative of the invention may be manufactured by methods in which the actual chemical 
reactions involved are known in themselves. The following processes in which Ra, Rb and X have the 
meanings stated above, unless indicated otherwise, are therefore provided as a further feature of the 
invention. The process is characterised by: — 
30 (a) for those compounds in which Rb is a hydrogen atom, reduction of the nitro radical in a salt of a 
compound of the formula II: — 

CN 

35 Ra-x — r^Tr^ CN 



a-X — [ :::: Y'^ C 
^>^N0 2 



followed by ring-closure of the product, of the formula III: — 



Ra-X 




III 



This ring closure may occur spontaneously. The salt may, for example, be a sodium or potassium salt. The 
reduction may be carried out by any standard method for reducing an aromatic nitro group which is 

so compatible both with the stability of the starting material and the product. Thus the reduction may be 
carried out by catalytic hydrogenation at atmospheric pressure or up to 100 bar. The catalyst may, for 
example, be palladium on carbon or Raney nickel. Other reducing agents which may be used are Raney 
nickel and hydrazine, aqueous titanous chloride, and palladium on carbon and sodium borohydride. The 
preferred reducing agent is sodium dithionite. This agent may be used in aqueous solution preferably 

55 containing enough of a water-miscible organic solvent to ensure solution of the starting material. It is also 
preferable that a base such as ammonium hydroxide, sodium carbonate or sodium bicarbonate is present. 
A particularly preferred reducing agent is sodium dithionite and sodium bicarbonate is aqueous dimethyl 
forma mide. 

(b) reaction of a compound of the formula IV: — 



Ra-: - 



•NHRb 
H 
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in which Rc is a chlorine or bromine atom with cuprous cyanide; A<t u a * nrmll i fl w. 
(c) for those compounds in which Rb is a hydrogen atom, reaction of a compound of the formula v. 

Ra-X 



20 



30 




N 
H 

in which Rd is a chlorine or bromine atom or a 1— 6C alkanesulphonate {e.g. methanesulphonate), benzene- 
w sulphonate or toluene-p-sulphonate radical with ammonia or a metal amide such as sodamide or 

POt 7d) am for 8 those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 
formula I in which Rb is a hydrogen atom with a compound of the formula PhOCOORe in which Re is a 

is 1 ^(e) a, folTh d ose' compounds in which Rb is an alkoxycarbonyl radical, replacement by hydrogen of the 
alkoxycarbonyl radical on the indole nitrogen in a compound of the formula VI:— 

Ra-X — r^^T il^ 

VI 



NHCOORe 
I 

COORe 



in which Re is a 1— 5C alkyl radical; . 
25 (f) for those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 



formula VII 

Ra-X 




VII 



in which Re is a 1 — 5C alkyl radical with phenoxide anion. 
35 The compound of the formula II for use in process (a) may be prepared by reaction of 5-chloro-Z- 
nitroaniline with the anion derived from the appropriate optionally-substituted phenol or thiopnenol. The 
amino group is then replaced by a chlorine atom using a Sandmeyer reaction and the product is finally 
reacted with malononitrile. The last two reactions are illustrated in Example 1. 

The compound of the formula IV for use in process (b) may be prepared by halogenation inthe3- 
40 position of a 2-ethoxycarbonylindole, transformation of the ethoxycarbonyl radical to an ammo radical by 
standard methods and reaction of the amino radical with an alkyl phenyl carbonate. 

The compound of the formula V for use in process (c) may be prepared by reaction of the 
corresponding oxindole with cyanogen bromide followed by halogenation of the product, or reaction with 
the appropriate sulphonyl chloride. 
45 The compound of the formula VI for use in process (e) may be prepared by reaction of the compound of 
the formula I in which Rb is a hydrogen atom with at least two moles of an alkyl chloroform ate. 

The compound of the formula VII for use in process (f) may be prepared by reaction of the compound 
of the formula I in which Rb is a hydrogen atom with one mole of an alkyl chloroformate. 

The compound of the formula II for use in process (a) is a particularly valuable intermediate, and this 
50 compound is provided as a further feature of the invention. 

As noted above, the indole derivative of the formula I has anti-cancer activity, and in particular it is, like 
the vinca alkaloids, a spindle poison. The anti-cancer activity may be demonstrated in standard tests, for 
example by the ability of the compound of the formula I to retard or prevent the growth of implanted 
tumours in laboratory animals such as mice or rats, or to increase the survival time of mice which have 
55 been injected intraperitoneal^ with a suspension of cancer cells. Alternatively, the activity may be 
demonstrated by the ability of the compound of the formula I to prevent cell division in cell culture. 

The anti-cancer activity of the preferred compound of the invention, 2-amino-3-cyano-5-(phenylthio)- 
indole, has been demonstrated as follows. . 

A. The compound was administered at a daily oral dose of 10 mg7kg. to mice for 7 days, starting 24 
50 hours after subcutaneous innoculation of Walker tumour cells. At day 14 a 75% inhibition of tumour 

growth, compared to controls, was observed, there being no deleterious effect on body weight. 

B. The compound was administered at a daily oral dose of 10 mgJkg. to mice for 5 days, starting 72 
hours after subcutaneous innoculation of Walker tumour cells. At day 14 a 60% inhibition of tumour 
growth, compared to controls, was observed. There was little change in body weight. 

66 C. At a single intraperitoneal dose of 132 mg./kg. the compound produced a 63% increase in survival 



3 



0 107 963 



time in mice innoculated with the LI 210 leukaemia. 

P. At intraperitoneal doses of 25 mgikg. and 50 mgJkg. the compound produced 58% and 61% 
inhibitions respectively of tumour weight in mice Innoculated with the ADJ/PC6 plasma cell tumour. 
The good therapeutic ratio of the compound, relative to vincristine, can be measured in pregnant rats. 
5 The foeto-ptacental unit is, like cancer, a rapidly proliferating tissue which cytotoxic agents will destroy and 
thereby bring about pregnancy termination. The compound at a dose of 5 mgJkg. was fully effective in 
terminating pregnancy in rats when given twice on day 9 and once on day 10, either by the oral or 
subcutaneous route. No toxicity was observed until the dose was raised above 25 mgVkg. Vincristine was 
•fully effective in this test at 0.25 mgTkg. and lethal at 0.5 mgVkg. 
10 According to a further feature of the invention there is provided a pharmaceutical composition which 
comprises the indole derivative of the invention in association with a pharmaceutically-acceptable diluent 
or carrier. 

The pharmaceutical composition may, for example, be in a form suitable for oral, rectal, parenteral or 
topical administration, for which purposes it may be formulated by means known to the art into the form of, 

15 for example, tablets, capsules, aqueous or oily solutions or suspensions (e.g. micronised suspensions), 
emulsions, dispersible powders, suppositories, sterile injectable aqueous or oily solutions or suspensions, 
gels, creams, ointments or lotions. 

A preferred pharmaceutical composition of the invention is one suitable for oral administration in unit 
dosage form, for example a tablet or capsule which contains between 20 mg. and 500 mg. of the indole 

20 derivative, or one suitable for parenteral administration, for example a sterile injectable containing 
between 0.1% and 10% w/w of the indole derivative. 

The pharmaceutical composition of the invention will normally be administered for the purpose of 
aiding regression or palliation of cancer in warm-blooded animals, including humans, in the same general 
manner as that employed for oncodazole, due allowance being made in terms of dose levels for the 

25 potency of the indole derivative of the present invention relative to oncodazole. There is no record of either 
vincristine or vinblastine being used to treat benign disease. However it is possible that a new agent of this 
type with a greater therapeutic ratio, i.e. the composition of the invention, may be useful to treat severely 
incapacitating benign, as well as malignant, proliferative disease, for example psoriasis. The composition 
for this indication may be oral or topical. Each human patient will receive an oral dose of between 40 mg. 

30 and 4 g., and preferably between 200 mg. and 2 g., of the indole derivative or a parenteral dose of between 
10 mg. and 1 g., and preferably between 50 mg. and 500 mg. of the indole derivative, the composition being 
administered in the frequency range once per week to 1 to 3 times per day. Alternatively the composition 
may, for example, be given for several, for example three, successive days at intervals of, for example, 
seven days. 

3 $ ■ The invention is illustrated, but not limited, by the following Examples: — 



Example 1 

The sodium salt of 2-nitro-5-(phenylthio)phenylmalononitr?le (40 g., 0.126 M.) was dissolved in 
40 dimethyl formamide (200 ml.) and added to a solution of NaHC0 3 (68.9 g., 0.82 M.) in water {200 ml.). To 
this solution sodium dithionite (31.5 g., 0.164 M.) was added in portions. Additional solid NaHC0 3 (68.9 g.) 
and sodium dithionite (31 .5 g.) were added followed by sufficient aqueous dimethyl formamide (1 :1 v/v) to 
ensure complete solution. T.l.c. showed the reaction was complete after stirring overnight. The reaction 
mixture was then poured into water (1 500 ml.) and extracted with ethyl acetate (3 x 350 ml.). The combined 
45 extracts were washed with water (8 x 350 ml.), filtered through phase-separation paper and evaporated 
under reduced pressure to give an oil. The crude product was chromatographed on silica gel using toluene- 
ethyl acetate (1:1 v/v) as initial eluant, changing the ratio to (1 :3 v/v) to give the product as an amorphous 
solid. Crystallisation from toiuene-methanol gave colourless crystals of 2-amino-3-cyano-5- 
(phenyithio)indole, m.p. 191.5— 192°C. (12.65 g., 38%). 
so The sodium salt of 2-nitro-5-(phenylthio)phenylmalononitrile used as starting material may be 
prepared as follows: — 

A solution of 2-nitro-5-(phenylthio)ani!ine (80 g., 0.325 M.) in warm glacial acetic acid (600 ml.) and 
concentrated HCi (250 ml.) was added over an hour to a rapidly stirred mixture of crushed ice (1 I.) and 
concentrated HCI (250 ml.). The suspension was stirred overnight then cooled to 7°C. A chilled solution of 

55 NaN0 2 (22.4 g., 0.325 M.) in water (50 ml.) was added over an hour. The reaction temperature was 
maintained below 12°C. and excess NaN0 2 (0.25 g) was added to give a positive starch-iodide test. The 
solution of diazonium salt was added over 1.5 hours to a stirred solution of cuprous chloride (35.4 g„ 
0.357 M.) in concentrated HCI (150 ml.) and water (110 ml.) at 25 — 30°C. When the addition was complete 
the mixture was warmed to 50°C. until N 2 evolution ceased, allowed to cool and extracted once only with 

60 toluene. This extract was washed with dilute aqueous HCI, water, dilute aqueous NaOH solution, then 
repeatedly with water (till the washings were neutral), then dried over anhydrous Na 2 S0 4 . Evaporation 
under reduced pressure gave a dark brown oil (78 g.) which was chromatographed on silica gel (2.5 kg.) 
using toluene-petroleum ether (b.p. 80 — 100°C.) (1:2 v/v changing to 1:1 v/v) as eluant. The product, 2- 
chloro-4-(phenylthio)nitrobenzene, was obtained as a pale yellow oil (53.7 g., 62%) with a residual 0.1 mole 

65 toluene (NMR and microanalysis), and was used as such. 
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To a stirred solution of 2-chloro-4-(phenylthio)nitrobenzene (53.7 g., 0.2 M.) and malononitrile 
(13.35 g., 0.2 M.) in N-methyl pyrrol idone (150 ml.) was added dropwise a solution of sodium hydroxide 
(16 18 g 0 4 M.) in water (16 ml.). The reaction mixture was stirred overnight; t.l.c. indicated the reaction 
was complete and it was then poured into rapidly stirred saturated brine solution (1 I.). The aqueous layer 

5 was extracted with ethyl acetate (2 x 500 ml.). The organic solutions were combined, evaporated under 
reduced pressure and the residue triturated with petroleum ether (b.p. 60— SOX.) to give a very dark red 
crystalline solid. This was filtered off and washed with toluene (x 3) and petroleum ether (b.p. 60 80 C.) (x 
1) before being dried. The solid was purified by extraction with hot ethyl acetate (until the extracts were 
almost colourless) followed by evaporation and drying under high vacuum to give deep red crystals of the 

io sodium salt of 2-nitro-5-(phenylthio)phenylmalononitrile (41.8 g., 65%). 

Example 2 

To an ice-cooled solution of 2-amino-3-cyano-5-(phenylthio)indole (1.5 g., 5.7 mM.) in dimethyl 
formamide (20 ml.) was added sodium hydride (0.27 g., 50% w/w dispersion in mineral oil, 5.7 mM.) 
is followed by ethyl phenyl carbonate (0.94 g., 5.7 mM.). The mixture was stirred overnight and allowed to 
warm to room temperature. T.l.c. indicated the reaction was complete. The reaction mixture was poured 
into rapidly stirred water and neutralised with acetic acid. The cream-coloured precipitate was filtered off 
and dried to give the crude product (1.62 g.) m.p. 181— 2°C. Recrystallisation from ethanol gave colourless 
crystals of ethyl 3-cyano-5-(phenylthio)indol-2-ylcarbamate, m.p. 190.5— 191. 5°C. (0.82 g., 43%). 

20 



Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 



25 



30 



35 



40 



45 



SO 



1. An indole derivative of the formula I:- 



Ra-X 




NHRb 



in which X is an oxygen or sulphur atom, Ra is a phenyl radical which is optionally substituted by one or 
two groups seleqted from halogen atoms and 1— 6C alkyl, 1— 6C alkoxy and trifluoromethyl radicals and Rb 
is as hydrogen atom or a 2 — 6C alkoxycarbonyl radical. 
2. An indole derivative of the formula I: — 



Ra-X 




NHRb 



in which X is an oxygen or sulphur atom, Ra is a phenyl radical which is optionally substituted by one or 
two groups selected from fluorine, chlorine and bromine atoms and methyl, methoxy and trifluoromethyl 
radicals and Rb is a hydrogen atom or a methoxycarbonyl or ethoxycarbonyl radical. 

3. An indole derivative as claimed in claim 1 in which Ra is an unsubstituted phenyl radical and Rb is a 
hydrogen atom. 

4. 2-Amino-3-cyano-5-(phenylthio)indole. 

5. A process for the manufacture of an indole derivative as claimed in claim 1 characterised by:— 
(a) reduction of the nitro radical in a salt of a compound of the formula II:— 



Ra-X 



65 



60 




followed by ring closure of the product, of the formula III: — 

CN 

Ra-X 




55 (b) reaction of a compound of the formula IV: — 



5 
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^Rc 

X^X 



NHRb 
H 

in which Rc is a chlorine or bromine atom with cuprous cyanide; 
(c) reaction of a compound of the formula V: — 

Ra— X 



H Rd 

in which Rd is a chlorine or bromine atom or a 1 — 6C alkanesulphonate, benzenesulphonate or toluene-p- 
sulphonate with ammonia or a metal amide; 

(d) for those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 
formula I in which Rb is a hydrogen atom with a compound of the formula PhOCOORe in which Re is a 
1 — 5C alkyl radical; 

(e) for those compounds in which Rb is an alkoxycarbonyl radical, replacement by hydrogen of the 
alkoxycarbonyl radical on the indole nitrogen atom in a compound of the formula VI: — 

Ra _x — - CN 



NHCOORe 
I 

COORe 



in which Re is a 1 — 5C alkyl radical; or 

(f) for those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 
formula VII: — 

Ra-X. — ' 



■xxx 



f -NH 2 
COORe 

in which Re is a 1 — 5C alkyl radical with phenoxide anion. 

6. An indole derivative as claimed in claim 1 for use in medicine. 

7. A pharmaceutical composition which comprises an indole derivative as claimed in claim 1 in 
association with a pharmaceutically-acceptable diluent or carrier. 

8. A compound of the formula II: — 

CN 

Ra-X 




in which X is a sulphur or oxygen atom and Ra is a phenyl radical which is optionally substituted by one or 
two groups selected from halogen atoms and 1 — 6C alkyl, 1 — 6C alkoxy and trifluoro methyl radicals. 

Claim for the Contracting State: AT 



A process for the manufacture of an indole derivative of the formula I: — 

^CN 

N-^NHRb 
H 

in which X is an oxygen or sulphur atom, Ra is a phenyl radical which is optionally substituted by one or 
two groups selected from halogen atoms and 1 — 6C alkyl, 1— 6C alkoxy and trifluoromethyl radicals and Rb 
is a hydrogen atom or a 2 — 6C alkoxycarbonyl radical characterised by: — 

(a) reduction of the nitro radical in a salt of a compound of the formula II: — 
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Ra-X 



J 2 

followed by ring closure of the product of the formula III:— 

CN 



Ra-X 



so 
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(b) reaction of a compound of the formula IV: — 

Ra-X 

20 ^>^N' 

H 

In which Rc is a chlorine or bromine atom with cuprous cyanide; 
<c) reaction of a compound of the formula V: — 

CN 




NHRb 



b - x XXX 



H Rd 

30 in which Rd is a chlorine or bromine atom or a 1— 6C alkanesulphonate, benzenesulphonate or toluene-p- 
sulphonate with ammonia or a metal amide; 

(d) for those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 
formula I in which Rb is a hydrogen atom with a compound of the formula PhOCOORe in which Re is a 
1 — 5C alkyl radical; 

(e) for those compounds in which Rb is an alkoxycarbonyl radical, replacement by hydrogen of the 
alkoxycarbonyl radical on the indole nitrogen atom in a compound of the formula VI: — 




Ra-X 

L II 

'^-^NHCOORe 
COORe 

in which Re is a 1— 5C alkyl radical; or 
45 (f) for those compounds in which Rb is an alkoxycarbonyl radical, reaction of a compound of the 
formula VII: — 

^CN 

Ra-X 



-*xxx 



COORe 

in which Re is a 1 — 5C alkyl radical with phenoxide anion. 

Patentanspruche fur die Vertragsstraaten: BE CH DE FR GB IT U LU NL SE 

1. Indol-Derivat der Formel I 

„ „ _ ^CN 

Ra-X- 




'N^^NHRb 
H 

worin X fur ein Sauerstoff- Oder Schwefelatom steht, Ra fur ein Phenylradikal stent, das gegebenenfalls 
65 durch eine Oder rwei Gruppen substituiert ist, die ausgewahlt sind aus Halogenatomen und 1 — 6C«Alkyl-, 
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1 — 6C-Alkoxy- und- Trifluoromethyl-Radikalen, und Rb fur ein Wasserstoffatom oder ein 2 — 6C- 
Alkoxycarbonyl-Radikal steht. 

2. Indol-Derivat der Formal I 

H 

worin X fur ein Sauerstoff- oder Schwefelatom steht, Ra fur ein Phenylradikal steht, das gegebenenfalls 
durch eine oder zwei Gruppen substituiert ist, die ausgewahlt sind aus Fluor-, Chlor- und Bromatomen und 
Methyl-, Methoxy- und Trifluoromethyl-Radikalen, und Rb fur ein Wasserstoffatom oder ein Methoxy- 
carbonyl- oder Ethoxycarbonyl-Radikal steht. 

3. Indol-Derivat nach Anspruch 1, worin Ra fur ein unsubstituiertes Phenylradikal und Rb fur ein 
Wasserstoffatom steht. 

4. 2-Amino-3-cyano-5-{phenyithio)indol. 

5. Verfahren zur Herstellung eines Indol-Derivats nach Anspruch 1, gekennzeichnet durch 
(a) Reduktion des IMitroradikals in einem Salz einer Verbindung der Formel II 



10 



20 



25 



Ra-X 



und anschiieBenden RingschluR des Produkts der Formel III 




30 Ra— X 



(b) Reaktion einer Verbindung der Formel IV 

Ra-X 




XX, 



H 

40 



,Rc 
s NHRb 



worin Rc fur ein Chlor- oder Bromatom steht, mit Kupfer-(l)-cyanid; 
(c) Reaktion einer Verbindung der Formel V 



Ra-X 



45 




N 
H 

worin Rd fur ein Chlor- oder Bromatom oder ein 1 — 6C-Alkansulfonat, Benzolsulfonat oder Toluol-p- 
sulfonat steht, mit Ammoniak oder einem Metallamid; 
50 (d) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht, Reaktion einer 

Verbindung der Formel I, worin Rb fur ein Wasserstoffatom steht, mit einer Verbindung der Formel 
PhOCOORe, worin Re fur ein 1 — 5C-Alkylradikal steht; 

(e) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht, Ersatz des 
Alkoxycarbonyi-Radikals am Indolstickstoffatom in einer Verbindung der Formel VI Q 

CN 



55 



60 



j NHCOORe 
COORe 



worin Re fur ein 1— -5C-Alkylradikal steht, durch Wasserstoff; oder 

(f) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht, Reaktion einer 
Verbindung der Formel VII 

55 
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10 



15 



Ra-X 



worin Re fur ein 1— 5C-Alkylradikal steht, mit dem Phenoxid-Anion. 

6. indol-Derivat nach Anspruch 1 fur die Verwendung in Medizin. m<B i Ma m mit 

7. Pharmazeutische Zusammensetzung, welche ein Indol-Derivat nach Anspruch 1 gemeinsam mit 
einem pharmazeutisch zulassigen Verdunnungs- Oder Tragermittel enthSlt. 

8. Verbindung der Forme! II 



Ra-X 




worin X fur ein Schwefel- oder Sauerstoffatom steht und Ra fur ein Phenylradikal steht, das gegebenenfalls 
durch eine oder zwei Gruppen substituiert ist, die ausgewShlt sind aus Halogenatomen und 1— 6C-Alkyl-, 
20 1— 6C-Alkoxy- und Trifluoromethyl-Radikalen. 

Patentanspruch fur den Vertragsstaat: AT 

Verfahren zur Herstellung eines Indol-Derivats der Forme! ! 
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Ra-X 




CN 



N NHRb 



worin X fur ein Sauerstoff- oder Schwefelatom steht Ra fur ein Phenylradikal steht, das 9 e 9^nenfal s 
durch eine oder zwei Gruppen substituiert ist. die ausgewahlt sind aus Halogenatomen und l^C-AlkyK 
1-6C-Alkoxy- und Trifluoromethyl-Radikalen, und Rb fur ein Wasserstoffatom oder em 2-6C- 
Alkoxycarbonyl-Radikal steht, gekennzeichnet durch 

(a) Reduktion des Nitroradikals in einem Salz einer Verbindung der Formel II 



Ra-X 




und anschlieSenden RingschluS des Produkts der Formel 



Ra-X 



(b) Reaktion einer Verbindung der Formel IV 

Ra-: 




x xxx 



H 



worin Rc fur ein Chlor- oder Bromatom steht, mit KupfeMD-cyanid; 
(c) Reaktion einer Verbindung der Formel V 

60 ,CN 



""-OX 

H 



65 
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worm Rd fur ein Chlor- oder Bromatom oder ein 1 — 6C-Alkansulfonat, Benzolsulfonat Oder Toluol-p- 
sulfonat steht, mit Ammoniak oder einem Metaliamid; 

(d) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht, Reaktion einer 
Verbindung der Formel I, worin Rb fur ein Wasserstoffatom stent, mit einer Verbindung der Forme! 

5 PhOCOORe, worin Re fur ein 1 — 5C-AIkylradikal stent; 

(e) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht. Ersatz des 
Alkoxycarbonyl-Radikals am Indolstickstoffatom in einer Verbindung der Formei VI 



to 




COORe 

15 worin Re fur ein 1 — 5C-Alkylradikal steht, durch Wasserstoff; oder 

(f) fur solche Verbindungen, worin Rb fur ein Alkoxycarbonyl-Radikal steht, Reaktion einer 
Verbindung der Formel VII 



20 




COORe 



worin Re fur ein 1 — 5C-Alkylradikal steht, mit dem Phenoxid-Anion. 

25 
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1. Derive de I'indole de formule I: 

Ra-X 



Formules 




NHRb 



' N * 
H 

oCi X represente un atome d'oxygene ou de soufre, Ra represente un radical phdnyle qui est 
eventuellement substitu£ par un ou deux radicaux choisis parmi les atomes d'halogene et radicaux alcoyle 
en 1— 6C, alcoxy en 1 — 6C et trifluoromethyle et Rb represente un atome d'hydrogene ou un radical 
alcoxycarbonyle en 2— 6C. 



2. Derive de I'indole de formule I: 



Formules 



Ra-X 




NHRb 



* N ' 
H 

ou X represente un atome d'oxygene ou de soufre, Ra represente un radical phgnyle qui est 
eventuellement substitud par un ou deux radicaux choisis parmi les atomes de fluor, de chlore et de brome 
et les radicaux mithyle, methoxy et trifluoromethyle et Rb represente un atome d'hydrogene ou un radical 
methoxycarbonyle ou ethoxycarbonyle. 

3. Derive de I'indole suivant la revendication 1, dans lequel Ra represente un radical phinyle non 
substitue et Rb represente un atome d'hydrogene. 

4. Le 2-amino-3-cyano-5-(phenylthio)indole. 

5. Procede de preparation d'un deriv6 de I'indole suivant la revendication 1, caracterise par: 
(a) la reduction du radical nitro dans un sel d'un compose" de formule II: 

CN 



Ra-X [^j|^ CN 



suivie de la cyciisation du produit de formule III: 
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Ra-X 
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(b) la reaction d'un compose de formule IV 

Ra-X 




NHRb 



ou Rc represente un atome de chlore ou de brome, avec le cyanure cuivreux; 
15 (c) la reaction d'un compose de formule V: 
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ou Rd represente un atome de chlore ou de brome ou un radical alcanesulfonate en 1— 6C, 
benzdnesulfonate ou toluene-p-sulfonate, avec i'ammoniac ou un amidure metallique; 

{d) pour !es composes dans lesquels Rb represente un radical alcoxycarbonyle, la r§action d un 
compose de formule I ou Rb represente un atome d'hydrogene, avec un compose de formule PhOCOORe, 
ou Re represente un radical alcoyle en 1 — 5C; 

(e) pour les composes dans lesquels Rb represente un radical alcoxycarbonyle, le remplacement par 
un atome d'hydrogene du radical alcoxycarbonyle sur I'atome d'azote indolique dans un compose de 
formule VI: 



Ra-X 




NHCOORe 



COORe 



ou Re represente un radical alcoyle en 1— 5C; ou w',, n 
(f) pour les composes daris lesquels Rb represente un radical alcoxycarbonyle, la reaction d un 
compost de formule VII: 



Ra-X 



_ ^J^^^Cnh 2 



COORe 



ou Re represente un radical alcoyle en 1— 5C, avec I'anion phenoxyde. 

6. Derive de I'indole suivant la revendication 1, a utiliser en medecine. 

7. Composition pharmaceutique qui comprend un derive de I'indole suivant la revendication 1 en 
so association avec un diluant ou excipient pharmaceutiquement acceptable. 

8. Compose de formule II: 
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Ra-X 



ou X represente un atome d'oxygene ou de soufre et Ra repr6sente un radical phenyle qui est 
6ventuellement substitue par un ou deux radicaux choisis parmi les atomes d'halogdne et radicaux alcoyle 
en 1— 6C, alcoxy en 1— 6C et trifluoromethyle. 
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Revendicatton pour ^tat contractant: AT 

Procede de preparation d'un derive de I'indole de formule I: 

Formules ^ N 
Ra-X- ^ ^ 



NHRb 
H 

10 ou X represente un atome d'oxygene ou de soufre, Ra represente un radical phenyle qui est 
eventuellement substitue par un ou deux radicaux choisis parmi les atomes d'halogene et radicaux alcoyle 
en 1— 6C, aicoxy en 1— 6C et trifluorom ethyl e et Rb represente un atome d'hydrogene ou un radical alcoxy- 
carbonyle en 2 — 6C, caracterise par 

(a) la reduction du radical nitro dans un sel d'un compost de formule II: 

is CN 



Ra-X — r^j^^ CN 

20 ^>^N0 2 
suivie de la cyclisation du produit de formule III: 

CN 

Ra-X — r^j|^^ 
30 (b) la reaction d'un compose de formule IV: 

,Rc 



Ra-X 




35 Z NHRb 

\ PI 

ou Rc represente un atome de chlore ou de brome, avec le cyanure cuivreux; 

(c) la reaction d'un compose de formule V: 

40 Ra-X 

L II 

*N « 
H 

ou Rd represente un atome de chlore ou de brome ou un radical aicanesulfonate en 1— 6C, 
45 benzenesulfonate ou toluene-p-sulfonate, avec I'ammoniac ou un amidure metallique; 

(d) pour les composes dans lesquels Rb represente un radical alcoxycarbonyle, la reaction d'un 
compose de formule I oCi Rb represente un atome d'hydrogene, avec un compose de formule PhOCOORe, 
ou Re represente un radical alcoyle en 1 — 5C; 

(e) pour les composes dans lesquels Rb represente un radical alcoxycarbonyle, le remplacement par 
60 un atome d'hydrogene du radical alcoxycarbonyle sur I'atome d'azote Indolique dans un compose de 

formule VI: 

Ra -x - ' CN 



XXX 



NHCOORe 
I 

COORe 

ou Re represente un radical alcoyle en 1 — 5C; ou 
so (f) pour les composes dans lesquels Rb represente un radical alcoxycarbonyle, la reaction d'un 
compose de formule VII: 
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oO Re represente un radical alcoyle en 1— 5C, avec I'anion phenoxyde. 
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